Amaç: Bu çalışmadaki amacımız hafif kafa travmaları (HKT) olan pediyatrik hastalarda Pediatric Emergency Care Applied Research Network (PECARN) kurallarının bilgisayarlı beyin tomografisi (BBT) gereksinimi konusunda uygulanabilirliğini araştırmaktır.
INTRODUCTION
Head trauma is one of the most common reasons for pediatric emergency. Minor head trauma accounts for the majority of these cases. There are many differences between childhood and adulthood head traumas. Children are more susceptible because they have a larger head to body size ratio, thinner cranial bones providing less protection to the intracranial contents, different injury mechanism and long-term prognosis compared to adults [1, 2] . Therefore, head traumas in this age group should be differentiated from adults, and evaluated separately. Head traumas are classified according to Glasgow Coma Scale (GCS) as mild, moderate and severe head traumas. The patients with GCS 14-15 are classified as mild head trauma (MHT), GCS 9-13 as moderate head trauma and GCS 3-8 as severe head trauma. In moderate and severe head trauma, general approach is computed cranial tomography (CCT). However, it is controversial to determine the MHT patients that should undergo CCT. Mild head trauma should never be considered as simple head trauma. It is important to determine the CCT time in this group [3] . On one hand, there is a risk of serious brain event, even the patient has the signs of MHT, and on the other hand, CCT is potentially hazardous especially in the pediatric age group. The diagnosis and exclusion of possible brain injuries in MHT patients does not have any clear criteria yet. Given the frequency of minor head traumas in the children and the risk of radiation exposure due to CCT; clinical follow-up and neurological examination are the preferred first-line approaches instead of the advanced imaging methods. Following the neurological examination and clinical followup, the doctors determine whether CCT is required. Although noncontrast CCT is the ideal imaging method for head traumas, the long-term hazardous complications should be considered. Besides, there is a cancer risk due to radiation in 1 of 2000 children who underwent CCT [4, 5] . Brenner et al declared that the life-threatening cancer risk including brain tumor and leukemia may increase even with single BT in the children. In addition, exposure of low-dose ionized radiation in the brain during infancy may affect cognitive abilities in the adulthood. This risk is low individually, however, may be an important public health issue as compared to the general population [6] .
In 2009, PECARN (Pediatric Emergency Care Applied Research Network) [7] performed a multicenter, large study and the investigators attempted to identify and evaluate a prediction rule for the pediatric MHT patients who were at low risk for clinically significant intracranial hemorrhage, and did not require CCT. Two prediction rules were determined to evaluate the validity in all pediatric age groups: before two years old, after two years old.
In our clinic, CCT is decided according to neurological examination and clinical follow-up independent of PECARN rules. In this study, we searched answers for 2 questions. Firstly, would the number of the patients underwent CCT be lower if we had followed the PECARN rules in the patients underwent CCT independent of PECARN rules? Secondly, would there be any unidentified severe cranial event if we had applied PECARN rules?
METHODS
In this study, the emergency registries and files of 0-15 year-old pediatric patients admitted to Dicle University Medical Faculty Hospital Emergency Department with a head trauma between 1 January 2012 and 31 December 2013 were retrospectively screened. The clinical and demographical features, radiographical assays (CCT images) and the findings of the cases were also evaluated.
Six-hundred patients were included in the study in the 2 years period. The exclusion criteria: the patients with additional organ injuries, major trauma, GCS < 14, severe mechanism causing injury (car crash leading to jumping out, rollover or death of the passenger, car hitting to a pedestrian or a bicycler without a head guard etc..), abnormal mental health, comorbid disease in the history, and the patients without CCT. The 317 cases who had undergone CCT for mild head trauma were evaluated. The patients were classified in 2 groups according to PECARN rules: below 2 years old, above 2 years old. Then, these patient groups were classified into 2 groups according to the compatibility with PECARN rules. The patients requiring CCT according to PECARN rules were classified as PE-CARN compatible (PECARN +), the patients who underwent CCT without the need of CCT according to PECARN were classified as PECARN incompatible (PECARN -).
Statistical analysis
The results were presented as mean plus minus Standard deviation in the statistical analyses. Univarite statistical analyses were performed by using chi-square test for categorical variables and Student's t test for continuous variables. p<0.05 value was considered as statistically significant. 
RESULTS

Clinical and demographical features
Total of 317 patients were included in the study: 201 males, 116 females. The mean age of the patients was: in PECARN (+) group 49.6±41.7 (month; mean ± SD), in PECARN (-) group 61.4±40.9 (month; mean ±SD). PECARN (+) group consisted 150 males (63.3%), 87 females 87 (36.7%), PECARN (-) group consisted 51 males (63.7%), 29 females 29 (36.2%). No differences in ratios of the males and females were found between groups. The comparisons by trauma types, clinical symptoms and CCT results between PECARN (+) and PECARN (-) groups were summarized in table I. In these groups, the most common etiology for traumas was simple falls. The most common symptoms in PECARN (+) group were head swelling and vomiting; in PECARN (-) group head cut and dermal abrasions. When evaluated according to CCT results, 20% patients in PECARN (+) group had pathologies leading to prolonged hospitalization and only 3.8% patients of PECARN (-) group had some pathologies. None of PECARN (-) group patients required follow-up longer than 48 hours in the hospital (Table 1) .
Clinical and demographical features of the patients below two years old
The comparisons by demographical features, trauma types, clinical symptoms during admission and CCT results in the <2 years old patients between PECARN (+) and PECARN (-) groups were summarized in table II. The most common etiologies for traumas were simple falls in and falls from high places in the PECARN (+) patients below two years old, and simple falls in all PECARN (-)group. The most common symptoms in PECARN (+) group were head swelling and vomiting; in PECARN (-) group head cut and dermal abrasion. When evaluated according to CCT results, 16% patients in PECARN (+) group had pathological CCT findings, and 10% patients' hospitalization period was longer than 48 hours, However in PECARN (-) group, none of the patients had CCT pathology, and required follow-up longer than 48 hours in the hospital (Table 2) .
Clinical and demographical features of the patients over two years old
The comparisons by demographical features, trauma types, symptoms during admission and CCT results in the >2 years old patients between PECARN (+) and PECARN (-) groups were summarized in table III. The most common etiologies for traumas were simple falls in and falls from high places in the PECARN (+) patients below two years old, and simple falls in all PECARN (-) group. The most common symptoms in PECARN (+) group were head swelling, cut and vomiting; in PECARN (-) group head cut and dermal abrasion. When evaluated according to CCT results, 23% patients in PECARN (+) group had pathological CCT findings, and 13% patients' hospitalization period was longer than 48 hours. However in PECARN (-) group, 4.30% of the patients had fractures in CCT, but none of them required follow-up longer than 48 hours in the hospital (Table 3) . 
CCT results by symptoms and trauma type in the patients over two years old
In the patients over 2 years old, 186 patients had (83.4%) normal CCT and 37 had (16.6%) several pathological signs in CCT. When the effect of the symptoms on CCT results was investigated, the most common symptoms in CCT positive patients were the direct symptoms of the trauma including head swelling, cut and abrasion. The trauma types including heavy object trauma, fall from stairs, fall from a high place and bicycle accident were associated with pathological CCT results (Table 4) .
CCT results by symptoms and trauma type in the patients below 2 years old
In the patients below 2 years old, 82 patients had (87.2%) normal CCT and 12 had (12.8%) several pathological signs in CCT. When the effect of the symptoms on CCT results was investigated, the most common symptoms in CCT positive patients were the direct symptoms of the trauma including head swelling, and abrasion. The trauma types including fall from a high place and simple falls were associated with pathological CCT results ( Table 5 ). 
DISCUSSION
Computed cranial tomography is the commonly preferred method for the patients with minor head trauma since it is superior in terms of accurate and rapid diagnosis as compared to the other methods. However, CCT is not optimal for all patients because there are lots of patients, but a few of them has intracranial pathology; besides CCT is an economical burden for the country and there is a risk of radiation exposure. Nevertheless, since the mild head trauma is not always associated with a good prognosis, several studies were published and several protocols were recommended in many countries to decide whether the patient should undergo CCT or not [1, 4, 8] .
When the etiological causes of childhood head trauma were evaluated in all age groups, the falls take places on the top. Under the title of falls, there are in-house simple falls (slipping, fall from a cradle, chair, armchair during a play), out-home simple falls (falling from stairs in school, park, gardens) and falling from bicycle. When evaluated by age groups and fall types the highest prevalence are as follows:: in babyhood in-house simple falls place on the top (83%), in school age out-home simple falls (47%) [9, 10] . Wong et al [11] showed that the physicians with higher fear of malpractice will be more likely to order head BT scans for the minor head trauma. When the patients in our study were evaluated by trauma type, the admission rates associated with simple fall, falling from higher places and falling from stairs were higher in PECARN (+) group, but all of the patients in PECARN (-) group were admitted due to simple falls. The difference between these 2 groups was that the highly energetic trauma histories including falling from high places and stairs are CCT indications according to the PECARN rules. The issue to be discussed is that the reasons of CCT in the patients admitted for simple falls in the PECARN (-) group. We think the most important reason is the insistence of the family. Besides, the physicians with higher fear of malpractice, the crowded patient population of the emergency rooms, the increased numbers and the availability of the tomography devices in the recent years will lead to order more CCT scans.
American Pediatric Academy (APA) defined the "minor head trauma" as the head traumas without the signs of skull fracture including 'Battle sign', hemotympanum in physical examination, without the abnormalities in the neurological and fundus examination in the 2-20 years old cases with normal mental level in the first examination. The other parameters in these groups include transient loss of consciousness less than 1 minute, vomiting immediately after the trauma, head ache, lethargy and seizures [1] . Turedi et al [12] similarly declared that the cases with minor head trauma could be discharged safely without CCT in the low-risk GCS 15 group. In our study, the most common symptoms requiring CCT in the children below and above 2 years old in PECARN (+) group were scalp swelling, scalp hematoma and vomiting. In PECARN (-) group without the signs of PECARN rules (scalp swelling, scalp hematoma, vomiting, headache and amnesia), the most common signs were varisized cuts in the scalp and dermal abrasions. Approximately 25% of the patients did not have any of the mentioned signs, but they had undergone CCT. We think that the reasons of the CCT in these patients were the insistence of the families, the physicians with higher fear of malpractice, the difficulty of diagnosis associated with the crowded patient population in the emergency rooms, the need of rapid and accurate diagnosis without the risk of misdiagnosis.
Mannix et al [13] showed in their studies that 6% of the patients with minor head trauma had pathological CCT results. Since these patients did not require any surgical procedures, they had been discharged without any treatments. Therefore, it is suggested that the low-risk patients might be discharged safely without the requirement of CCT. Servadei et al [14] classified the minor head trauma as low-, moderate-and high-risk groups. According to this classification, if GCS is 15, and there is no transient loss of consciousness, vomiting, amnesia, common head ache, these patients are in low-risk group and their intracranial bleeding risk requiring surgery is 0.2%. They suggested that these patients should be discharged without the requirement of CCT. In our study, the incidence of fracture in CCT was significantly higher in PECARN (+) group as compared to PECARN (-) group. Although there were 3 patients with fractures in PECARN (-) group, since these patients did not require intensive care and their hospitalization period was shorter than 48 hours, we appreciate the importance and value of PECARN rules. This study showed that CCT according to PECARN rules prevents unnecessary CCT in most of the cases. These results are in line with the literature.
The larger part, approximately 75%, of the patients in our study was the patients requiring CCT according to PECARN rules. The remaining 25% patients did not require CCT according to PECARN rules. Although there were 3 patients with fractures in these groups, these fractures were not clinically important and did not prolong the hospitalization period, therefore may provide important evidence for the feasibility of PECARN rules. PECARN negativity is a valuable criteria preventing unnecessary CCT. If there is scalp swelling and scalp hematoma in the children above and below 2 years old, the possibility of various pathological findings in CCT is increased.
In conclusion, because CCT poses serious radiation exposure, neurological examination and clinical follow-up should be preferred in the evaluation and observation of the children with minor head trauma. However, selected cases with severe head trauma should be evaluated with CCT.
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